Surgical thyroidectomy tended to increase circulating concentrations of growth hormone (GH) in normal Rhode Island Red chickens (Gifu 15 line) but not in dwarf ones (Gifu 20 line). The operation significantly reduced serum IGF-1 concentrations in normals but resulted in an increasing tendency in dwarfs. Serum IGF-binding activity decreased following thyroidectomy in dwarfs. Basal levels of IGF-binding activity were 3-times higher in dwarfs than in normals, presumably reflecting low basal concentrations of IGF-1 in dwarfs. The results suggest that circulating concentrations of IGF-1 as well as those of GH are influenced by thyroid status and dwarfing gene dw.
Introduction
The hormonal characteristics of the sex-linked dwarf chicken have been extensively investigated and it is well established that the dwarf chicken lacks GH receptor in the liver (BURNSIDE et al., 1991) , which in turn results in an impaired IGF-1 production and a low circulating IGF-1 concentration (HOSHINO et al., 1982; HUYBRECHTS et al., 1985) . Further, a low triiodothyonine (T3) concentration and/or rather a high thyroxine (T4) concentration inherent to this strain (SCANES et al., 1983) are known to have a profound influence on GH secretion and IGF-1 status in the circulation. However, studies on serum IGF-binding proteins and their activities in dwarf chickens are scarce. These studies would serve the understanding of growth mechanisms, because of important roles of binding proteins for hormonal clearance and actions in the target tissues.
Recently we found that T4 supplement to propylthiouracil-induced hypothyroid cockerels provoked a marked increase in serum IGF-binding activity (MORISHITA et al., 1991) . In view of the hormonal situation of the dwarf chicken, it seems of interest to investigate serum IGF-binding activity in dwarf chickens and its responses to surgical thyroidectomy (Tx) normal birds, in accordance with the previous finding (HARVEY et al., 1983) . This seems highly likely to reflect thyroidal inhibition of circulating GH concentrations in the fowl, a peculiar effect not observed in mammals (HARVEY et al., 1990) . A possible increase in thyrotropin releasing hormone (TRH) following Tx may also be concerned with serum GH levels. However, this trend was not clear in dwarf birds, suggesting a different response in GH secretion to thyroid hormones. A higher basal level of GH in dwarfs may have modified the thyroidal effect on synthesis, release and clearance rates of GH.
Responses in IGF-1 concentrations and binding activity in dwarfs following Tx also contrast to those in normals in a striking way. Apart from the well recognized low IGF-1 levels in dwarfs (HOSHINO et al., 1982; HUYBRECHTS et al., 1985) , it should be noted that the basal IGF-binding activity was 3-times higher in dwarfs than in normals, and Tx reduced it to normal levels without notable changes in serum concentrations of total proteins and albumin.Serum IGF-binding activity generally increases when circulating concentrations of IGF-1 are decreased by experimental treatments, such as fasting and hypophysectomy (MORISHITA et al., 1993) .
Accordingly, the increased basal IGF-binding activity in dwarfs would be attributable to low circulating IGF-1 concentrations.
In the present study, changes in circulating concentrations of IGF-1 and GH following Tx suggest that IGF-1 concentrations are not entirely dependent on GH status. In addition, it is likely that IGF-1 levels as well as GH levels in the circulation are affected by thyroid state, the influence of which is modified by the
